Upregulation of neutral endopeptidase expression and enzymatic activity during the differentiation of human choriocarcinoma cells.
Neutral endopeptidase (NEP)/CD10, a cell-surface peptidase degrading various bioactive peptides, is mainly present in syncytiotrophoblasts in the human placenta. However, the change in NEP expression upon trophoblast differentiation remains to be clarified. In the present study, we examined the expression of NEP in the differentiating trophoblast using the BeWo choriocarcinoma cell line as a model system. Under the normal culture conditions, NEP was very weakly expressed on most proliferating cytotrophoblastic BeWo cells, while a minority of the cell population (less than 5 per cent ), consisting of giant, multinucleated cells, clearly expressed NEP at the cell membrane. Treatment of BeWo cells with forskolin (FSK) for 48-72 h resulted in an 11- to 44-fold increase in the level of hCG secretion and induced cell fusion leading to the formation of multinucleated syncytiotrophoblasts, indicating functional and morphological differentiation. Fluorescence-activated cell sorting (FACS) analysis revealed that treatment with FSK significantly increased the cell-surface protein expression of NEP on differentiating BeWo cells. Consistently, there was a significant increase in the NEP enzymatic activity after FSK treatment. The level of hCG secretion from the FSK-treated cells was further enhanced when the cells were treated in the presence of the NEP inhibitor phosphoramidon. Immunohistochemical analysis of normal chorionic villi and choriocarcinoma tissues revealed the localization of NEP in syncytiotrophoblastic cells, as opposed to weak or negative staining in cytotrophoblastic cells. These data demonstrate that induction of choriocarcinoma cell differentiation is associated with an increase of NEP/CD10 expression at the cell surface, suggesting a role of this enzyme in regulating differentiated trophoblast functions such as hCG secretion. NEP/CD10 may also be a new cellular differentiation marker of both the normal and neoplastic trophoblast.